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Purpose: Drawing on the motivation theory, this study investigated the effect and consequences of personal motivation and 
innovative climate on innovative behavior among university students in mainland China. The study also examined whether the effect 
of personal motivation and innovative climate on Chinese university students’ innovative behavior is heterogeneous between 
disciplines and place of residence.
Methods: A quantitative study was conducted to test the hypotheses. Data were collected from 245 undergraduate students at Chinese 
universities with paper-based questionnaires. Self-report scales were used to measure levels of personal motivation, innovative climate, 
and innovative behaviors. A confirmatory factor analysis was used to test the scale and questionnaire’s reliability and validity. The 
logistic model was applied to analyze the data and test the hypotheses.
Results: Personal motivation and innovative climate have significant effects on Chinese university students’ innovative behavior. The 
effect of personal motivation and innovative climate on students’ innovative behavior is heterogeneous between disciplines and place 
of residence. Further, extrinsic motivation serves as a positive incentive. Mentor support, good academic climate, and knowledge 
sharing affect students’ innovative behavior positively. However, insufficient guaranteed resources has a significant negative influence. 
The data demonstrated no statistically significant difference between intrinsic motivation and students’ innovative behavior.
Conclusion: This study contributes to the empirical literature on mechanisms that influence innovative behavior by testing the 
relation between personal motivation, innovative climate, and innovative behavior on the part of Chinese university students. In 
addition, these findings also provide evidence for ways to improve university students’ innovative consciousness and innovative 
ability, as well as universities’ management practice of innovative education.
Keywords: innovative behavior, personal motivation, innovative climate, university students

Introduction
Individuals’ innovative behavior is a source of power to achieve their own sustainable development,1 and university 
students (hereinafter, students), as a new force, play an important role in promoting the innovative development of 
society.2 The government, enterprises, scientific research institutes, universities, and other groups in various fields are 
committed to promoting innovation and have achieved remarkable results.3 However, research on students’ innovative 
behavior is still in the exploratory stage. Previous research on innovative behavior has focused on the individual and 
organizational levels. The individual level includes such abilities as creative self-efficacy,4 intrinsic motivation,5 knowl-
edge sharing, innovative passion, and absorptive capacity,6 while the organizational level comprises such factors as 
creative leadership and innovative climate.7 The influence of personal motivation and innovative climate on innovative 
behavior has received more attention recently. Intrinsic motivation is considered to be the most dominant motivation in 
innovative behavior in acquiring knowledge.8 However, under certain conditions, extrinsic incentives undermine intrinsic 
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motivation.9 An innovative climate has a significant role in promoting individual innovative behavior.7 However, it 
includes several dimensions, such as resource support, knowledge sharing, and academic climate, that have significantly 
different effects on innovative behavior.

With respect to research subjects, those who engage in innovative behavior include enterprise employees,2 scientific 
researchers,10 entrepreneurs,11 teachers,12 and students.13 The key to innovation in colleges and universities depends 
upon students, and their innovative behavior determines the competitiveness of colleges and universities and even the 
country to a certain extent.13 The research question is what kind of innovative behavior do students exhibit since the 
Ministry of Education of China implemented a training program for students’ innovation and entrepreneurship? In 
management practice, how does one stimulate students’ innovative behavior by improving personal motivation and the 
innovative climate?

This study defines students’ innovative behavior, the main dimensions of personal motivation, and innovative climate. 
The relation between personal motivation, including intrinsic and extrinsic motivation, and innovative climate, including 
mentor support, guaranteed resources, academic climate, knowledge sharing, and students’ innovative behaviors, was 
investigated to explore the influence of innovative climate and personal motivation on students’ innovative behavior, as 
well as to provide a theoretical basis to suggest ways to improve their innovative consciousness and innovative ability, 
universities’ innovation and entrepreneurship, education reform, and the high-quality development of innovation and 
entrepreneurship.

Theoretical Background and Hypotheses
Personal Motivation and Individual Innovative Behavior
Innovative behavior at the individual level has long been a concern.5,6 Innovative behavior is defined as the process of 
asking questions and conceiving solutions, seeking support for one’s ideas, and realizing one’s innovative ideas.14 In 
view of the above, students’ innovative behavior is defined as a series of changes in which they generate innovative ideas 
and try to put them into practice in the process of learning and participating in scientific and technological activities.

Personal innovative motivation, which includes primarily intrinsic and extrinsic motivation, is the internal psycho-
logical process that generates and sustains a person’s innovative activity15 and is a prerequisite in eliciting innovative 
behavior. Intrinsic motivation refers to an individual’s interest or willingness to face challenges, while extrinsic 
motivation depends upon external incentives, such as rewards and encouragement.16 This study draws on Self- 
Determination Theory (SDT), a leading theory in which intrinsic motivation is seen as a powerful motivation that 
leads to several positive outcomes. When a person is motivated intrinsically, they engage in an activity for its inherent 
satisfaction.17 The extent to which the surrounding environment supports people’s basic psychological needs is central to 
eliciting intrinsic motivation.18 SDT posits that individuals have three innate psychological needs—competence, auton-
omy, and relatedness. Environments in which these basic needs are not fulfilled sufficiently may inhibit intrinsic 
motivation.19 Therefore, we argue that students’ innovative motivation is the determining force of their innovative 
ability, which depends upon both intrinsic and extrinsic motivation.16 Individuals’ willingness to engage in innovative 
behavior increases when it is challenging or entertaining. Intrinsic incentives, such as the sense of pleasure and 
accomplishment that students reap through innovative behaviors generate intrinsic motivation.20 When intrinsic motiva-
tion is high, they take the initiative to think of ideas that are more conducive to innovative behaviors.21

Extrinsic incentives, such as others’ recognition of, or reward for, innovative behavior, generate extrinsic motivation. 
Previous research has shown that intrinsic motivation has a direct and significant effect on individual innovative behavior,5 

while extrinsic motivation, which originates from the external environment and is attributable to recognition, can also promote 
innovative behavior.22 Consequently, based upon the findings in the literature, the following hypotheses are proposed:

H1: Personal motivation has a significant positive effect on students’ innovative behavior.

H1a: Intrinsic motivation has a significant positive effect on students’ innovative behavior.

H1b: Extrinsic motivation has a significant positive effect on students’ innovative behavior.
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Innovative Climate and Individual Innovative Behavior
The situational strength theory (SST) states that the situational strength of an individual’s organization (such as a leader’s 
behavioral style and organizational climate) can provide important external conditions that affect an individual’s 
behavioral performance and intention.23 Psychological factors, such as individual traits, interests, values, cognition, 
and emotions, have an important effect on transforming behavioral performance and intentions. Further, situational 
strength affects behavior/intentions through individual psychological factors. An innovative organizational climate is 
a perceptual description of an environment in which employees work24 that includes challenge, freedom, trust, time to 
develop ideas, playfulness, idea support, debate, and risk taking.25 In view of this, in this study, climate is defined as one 
that includes four characteristics that influence students’ innovative behavior: mentor support; guaranteed resources; 
academic climate, and knowledge sharing.

Many studies have found that an innovative climate has a significant effect on innovative behavior.25–29 For example, 
leader-member exchange has been found to affect employees’ innovative behavior in the Korean government sector.26 

Therefore, this study posits that the communication between teachers and students will promote students’ innovative behavior. 
Yesil and Dogan found that social capital was related positively to innovative capability, and had a direct effect on innovation.30 

Further, social capital was correlated positively with knowledge sharing behavior.31 Accordingly, it is proposed that:

H2: An innovative climate has a significant positive effect on students’ innovative behavior.

H2a: Mentor support has a significant positive effect on students’ innovative behavior.

H2b: Guaranteed resources has a significant positive effect on students’ innovative behavior.

H2c: Academic climate has a significant positive effect on students’ innovative behavior.

H2d: Knowledge sharing has a significant positive effect on students’ innovative behavior.

In general, from the perspective of SDT and SST, this study analyzes the psychological mechanism of the influence of 
personal motivation and innovative climate on innovative behavior. The conceptual framework of this study is shown in Figure 1.

Research Methodology
Participants and Procedures
The participants were undergraduates from universities in China. 1014 questionnaires were distributed and 1000 were 
returned. 814 valid questionnaires were obtained after those with missing information were excluded, for a valid response 
rate of 80.3%. A total of 245 samples with innovative behaviors was selected from the 814 questionnaires.

H2

Innovative climate
Personal motivation

H2a

Innovative 
behavior

Mentor support

H2bIntrinsic 
motivation

H1a

H2c
Extrinsic 
motivation

H1b
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Figure 1 Conceptual Framework.
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The demographics of the population surveyed is as follows. The participants included 88 (35.92%) men and 157 
(64.08%) women. With respect to their place of residence, 61.22% of the respondents live in urban areas and 38.78% in 
rural areas. 75.10% of the respondents live in the Western region and 24.90% live in the Central and Eastern regions. 
With respect to the respondents’ nationality, the Han people and Zhuang people accounted for 76.33% and 18.37%, 
respectively, while others accounted for 5.31%. With respect to family structure, 33.47% came from one-child families, 
while 66.53% came from multi-child families. With respect to grade distribution, 0.82% were freshmen, 27.76% 
sophomores, 41.63% juniors, and 29.80% seniors. With respect to the disciplines, 62.45% of the students majored in 
liberal arts and 37.55% majored in sciences. With respect to experience, 86.53% of the respondents had served as student 
cadre and 7.76% had served in the university association for science and technology.

Study Measures
We employed a logistic model to investigate the effect of personal motivation and innovative climate on students’ innovative 
behavior and the heterogeneity effect of disciplines and place of residence. The model’s general form is as follows.

POi ¼ αþ β1IAi þ β2IMi þ βXi þ εi 

in which i represents undergraduate, the dependent variable, POi, reflects innovative behavior, and the independent 
variables, IAiand IMi, reflect innovative climate and personal innovative motivation, respectively; Xi are control 
variables, α is a constant term, β, β1 andβ2 are regression coefficients, and εi is the error term.

Dependent Variable
Consistent with previous authors’ approach,32,33 innovative behavior was measured in three dimensions: creative 
performance; innovative activities, and innovative results. Given that innovative results reflect students’ innovative 
behavior best,34 the project outcomes achieved by those who participate in scientific and technological innovative 
activities were selected as the dependent variable to measure innovative behavior.

Independent Variables
Based upon previous studies, such as that by Richardson and Mishra,35 mentor support, guaranteed resources, academic 
climate, and knowledge sharing are chosen as the indicators to measure the innovative climate. “Mentor guidance” and 
“mentor’s role” were selected as the variables to measure mentor support; “insufficient funding”, “poor laboratory 
conditions”, “methodological and technological barriers”, “weak team members”, and “insufficient time” were selected 
as the variables to measure the absence of guaranteed resources; “knowledge of innovative activities”, “literature 
review”, “participation in academic reports” and “knowledge of academic articles” were selected as the variables to 
measure academic climate, and “participation in trainings” and “classmates’ participation” were selected as the variables 
to measure knowledge sharing. Following Amabile et al36 we measured personal motivation in two dimensions, intrinsic 
and extrinsic motivation. “Interest in scientific activity” was used to measure intrinsic motivation, while “participation in 
mentor’s projects”, “planning to attend graduate school”, “experience of research or experiments”, “time spent in 
innovative activities” and “self-designed project” were selected as the variables to measure extrinsic motivation.

Control Variables
Following Ramsey et al.37 Tu et al38 and Shen et al39 we incorporate the following control variables into the models. 
Gender, nationality, and grade reflect and control for a student’s individual characteristics and differences; served as 
student cadre and in the university association for science and technology reflect and control for a student’s individual 
experience; one-child families reflect and control for a student’s family structure, and location of student’s residence 
reflects and controls for urban-rural differences and regional effects. Each variable’s definition and measurement is 
shown in Table 1.

The questionnaire sees the Appendix 1.
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Reliability and Validity Tests
The reliability of the questionnaire was acceptable for the students’ total innovative behavior (Cronbach’s α = 0.76) and 
for the subscales as well, with Cronbach’s α greater than 0.60. Cronbach’s α values for personal motivation (0.61) and 

Table 1 Variable Measurements

Variable Type Variable Name Variable 
Symbol

Description

Dependent 

variable

Project outcomes PO Publish articles/apply for patents/ technology transfer=1, 

otherwise=0

Independent 

variable

Mentor guidance MG Do nothing =0, otherwise =1

Mentor’s role MR Facilitator =0, leader=1

Insufficient funding IF Yes=1, no=0

Poor laboratory conditions PLC Yes=1, no=0

Methodological and technological barriers MTB Yes=1, no=0

Weak team members WTM Yes=1, no=0

Insufficient time IT Yes=1, no=0

Knowledge of innovative activities KIA Do not know—know well 0–4

Literature review LR Yes=1, no=0

Participation in academic reports PAR Continuous variable

Knowledge of academic articles KAA Do not know—know well 0–4

Participation in trainings PT Yes=1, no=0

Participation of classmates PC Yes=1, no=0

Interest in scientific activity ISA Yes=1, no=0

Participation in mentor’s project PMP Yes =1, otherwise=0

Plan to attend graduate school PAGS Yes=1, no=0

Experience of research or experiments ERE No=0, otherwise =1

Time to attend innovative activities TIME No participation=0, Freshman=4, sophomore=3, junior=2, 
senior =1

Self-designed project SD Yes =1, otherwise=0

Control variable Gender GENDER Male=1, female=0

Nationality NATION Han nationality=1, minority=0

Grade GRADE Freshman=1, sophomore=2, junior=3, senior=4

Served as student cadre SC Yes=1, no=0

Served in university association for science 

and technology

UAST Yes=1, no=0

One-child families OCF Yes=1, no=0

Location of student’s home LSH Set up dummy variables with reference to East

Urban=1, rural=0
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creative climate (0.74) were both acceptable The validity of the questionnaire’s original version was acceptable for the 
students’ total innovative behavior (KMO = 0.69) and for the subscales, with KMO greater than 0.60. Further, KMO 
values for personal motivation (0.64) and creative climate (0.71) were both acceptable.

The values of Bartlett’s Test of Sphericity were all significant at the 1% statistical level, and the cumulative 
contribution rates of the factors extracted were all greater than 50%, indicating that there is a good correlation between 
the variables selected, which is suitable for exploratory factor analysis. Using the maximum variance method to 
maximize the orthogonal rotation, the rotated factor loading matrix is obtained and the common factor is extracted. 
The variables’ factor loadings were all greater than 0.5, indicating that the questionnaire and scales’ structural validity is 
acceptable.

Results
Based upon the estimation of the benchmark regression model, a further heterogeneity analysis was performed. 
According to the discipline categories and students’ places of residence, the heterogeneity effects of liberal arts and 
science students, and students from the Western, and Central and Eastern regions are analyzed. A total of five models was 
developed: M1 for the full sample of all students; M2 for the science students group; M3 for the liberal arts students 
group; M4 for students from the Western region, and M5 for the students from the Central and Eastern regions.

Regression Analysis
The results of the M1 model in Table 2 show that guaranteed resources and knowledge sharing have a significant 
negative effect on students’ innovative behavior, while insufficient resources have a significant negative effect on their 
innovative behavior, such as methodological and technological barriers that constrain the production of innovative results 
(β=−0.57, p<0.1). Knowledge sharing also has a significant effect on the students’ innovative behavior. For example, 
participating in trainings has a negative effect on the output of innovative achievements (β=−0.23, p<0.10). Some 
students may choose to give up after they understand scientific and technological innovative activities further through 
communication and sharing, which thus inhibits innovative behavior. However, the participation of classmates whom 
they know promotes their innovative achievement (β=1.06, p<0.01). Familiar students’ participation in demonstrating 
innovative activities has an encouraging effect, and students’ communication, exchange, and cooperation are more likely 
to lead to good project results. However, mentor support and academic climate had no significant effects on students’ 
innovative behavior.

Intrinsic motivation did not play a role, while extrinsic motivation played a positive role to a certain extent. 
Participation in mentor’s research projects had a significant effect on the achievement of innovative results (β=1.71, 
p<0.01). Compared with students who had not participated in their tutor’s scientific research projects, those who had are 
more likely to have more scientific research opportunities and gain more research training, both of which are conducive 
to achieving positive project results. In contrast, self-designed projects were not conducive to achieving innovative 
results (β=−0.57, p<0.1). Compared with a proposal the supervisor prepared, students with self-designed projects are 
more motivated, but their lack of academic understanding did not help advance the project and acquisition of results.

The control variables also had a significant effect on innovative behavior. One-child families were more likely to 
achieve innovative results than multi-child families (β=0.80, p<0.05). Families with one child invest more in education, 
and their children have more opportunities to engage in scientific and technologically innovative activities, and are more 
likely to engage in innovative behaviors. Students with student cadre experience tended to be less likely to achieve 
innovative results (β=−0.84, p< 0.05). Serving as a student cadre takes up much time, and results in insufficient ability to 
concentrate on university work, and therefore, makes it difficult to achieve innovative results.

Disciplinary Heterogeneity Analysis
To investigate in depth whether there are differences in the factors that influence the innovative behavior of students from 
different disciplines, the sample was divided into two groups: science students and liberal arts students. The results of 
a regression analysis of models M2 and M3 showed that innovative climate and personal motivation’s effects on the 
innovative behavior of students from different disciplines had quite significant differences.
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Insufficient funding and poor laboratory conditions have significant effects on science students’ innovative behavior, 
but the effect’s direction differs. Poor laboratory conditions obviously restrict science students’ innovative achievements 
(β=−1.58, p<0.05), as it is difficult for them to complete projects without the support of a laboratory. However, the lack 
of guaranteed funding plays a certain role in promoting their achievement of project results (β=1.59, p<0.10). This may 
be attributable to the lack of funding, as students’ research projects are funded largely with project funds or special funds 
their instructors provide. However, lack of a laboratory and guaranteed funding had no significant effect on liberal arts 
students. Projects’ methodological and technical difficulty had a significant negative effect on liberal arts students’ 
project achievements (β=−1.27, p<0.05), but had no significant effect on science students’ innovative achievements. 
Science students generally have a better foundation in mathematics and better mastery of technical methods, while liberal 
arts students tend to have weaker mathematical skills and lack methodological and technical mastery. Therefore, 

Table 2 Results of Stratified Regression Analysis

Independent  
variable

M1 M2 M3 M4 M5

MG 1.08 (1.04) 0.96 (0.71) 1.72 (1.23) 6.16* (1.83)

MR 0.09 (0.27) 0.76 (0.91) −0.49 (−1.00) 0.50 (1.20) −2.83* (−1.82)

IF 0.04 (0.11) 1.59* (1.70) −0.31 (−0.61) −0.04 (−0.09) 1.50 (1.23)

PLC −0.31 (−0.90) −1.58** (−2.08) 0.09 (0.16) −0.28 (−0.64) −0.60 (−0.52)

MTB −0.57* (−1.63) −0.30 (−0.33) −1.27** (−2.41) −0.53 (−1.20) −0.52 (−0.53)

WTM −0.08 (−0.25) −0.34 (−0.37) −0.69 (−1.36) −0.38 (−0.90) 1.61 (1.12)

IT −0.25 (−0.74) −0.83 (−0.89) 0.15 (0.30) −0.13 (−0.33) −0.57 (−0.46)

KIA −0.06 (−0.33) 0.11 (0.23) −0.25 (−1.00) −0.04 (−0.20) 0.45 (0.81)

LR −0.23 (−0.35) −0.60 (−0.69) 0.74 (0.88) −2.02 (−1.00)

PAR 0.16 (1.46) 0.02 (0.07) 0.28* (1.69) 0.06 (0.45) 0.38 (1.00)

KAA 0.06 (0.26) 0.99** (1.93) −0.05 (−0.17) −0.09 (−0.29) −0.50 (−0.95)

PT −0.23* (−0.65) −0.54 (−0.64) −0.41 (−0.73) 0.28 (0.62) −2.23* (−1.88)

PC 1.06*** (3.26) 0.79 (0.88) 1.70*** (3.23) 0.78** (1.94) 4.21*** (2.77)

ISA −0.38 (−0.87) −2.25* (−1.72) −0.11 (−0.18) −0.96* (−1.78) −0.04 (−0.03)

PMP 1.71*** (3.12) 1.00 (0.84) 2.00*** (2.49) 1.75*** (2.63) 4.86*** (2.65)

PAGS 0.32 (0.89) 0.57 (0.53) 0.39 (0.77) −0.07 (−0.16) 2.92** (2.01)

ERE 1.02 (1.41) 2.00* (1.45) 1.58 (1.22) 1.10 (1.39) 1.26* (1.66)

TIME −0.16 (−0.61) −1.16* (−1.54) 0.17 (0.44) −0.37 (−1.14) 0.78 (0.76)

SD −0.57* (−1.77) −0.05 (−0.05) −0.70* (−1.51) −1.20*** (−2.84) 3.33** (2.03)

Control variable YES YES YES YES YES

_cons −3.15* (−1.63) −2.72 (−0.72) −3.73 (−1.37) −2.57 (−1.12) −16.09** (−2.15)

LRchi2 47.02 28.46 44.89 44.88 36.17

Prob>chi2 0.01 0.29 0.02 0.01 0.07

PseudoR2 0.15 0.30 0.24 0.19 0.43

Note: z-scores in parentheses, *p<0.10, **p<0.05, ***p<0.01.
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technical methods constrain their innovative achievements to a greater degree. The difference in the need for guaranteed 
resources between liberal arts students and science students who participate in innovative science and technology 
activities led the innovative climate to have different effects on the students’ innovative behavior. Participation in 
academic reports has a significant positive correlation with liberal arts students’ innovative achievements (β=0.28, 
p<0.10), but has no significant relation with science students’ achievements. Because liberal arts students’ innovative 
achievements require more knowledge exchange and accumulation, they can acquire more academic knowledge, 
methods, and skills by participating in academic reports, which promotes project outputs. Knowledge of academic 
articles has a significant effect on science students’ innovative achievements (β=0.99, p<0.05). To a certain extent, 
writing academic papers is more normative, so the more knowledge they have about writing academic papers, the more it 
helps science students achieve innovative results. Further, their classmates’ participation plays a significant role in 
promoting liberal arts students’ innovative achievements (β=1.70, p<0.01).

There are also clear disciplinary differences in intrinsic and extrinsic motivation’s influence on students’ innovative 
achievements. Counterintuitively, interest in scientific activity is not conducive to science students’ innovative achieve-
ments (β=−2.25, p<0.10). Most students’ interest in scientific research activities is in the perceptual stage. They may 
choose to retreat or treat them negatively as their understanding deepens. This also reflects that the transformation of 
motivation into results requires certain conditions. Intrinsic motivation is a necessary, but not sufficient, condition for 
innovative achievements, and it also requires students’ efforts and implementation. Experience with research or experi-
ments helps science students achieve innovative results (β=1.00, p<0.10), but the time necessary to spend on innovative 
activities was correlated significantly and negatively with science students’ innovative behavior (β=−1.16, p<0.10). This 
indicates that it is not easy for students in lower grades to obtain project results. Participating in their mentor’s project 
can help liberal arts students achieve innovative results (β=−2.00, p<0.01), while self-designed projects have a significant 
negative effect on their innovative achievements (β=−0.70, p<0.01).

The influence of the students’ basic characteristics on their innovative behavior also shows clear disciplinary and 
regional heterogeneity. Liberal arts students from one-child families are more likely to achieve innovative results than 
those from multi-child families (β=1.03, p<0.10), and the experience as a student cadre has a negative effect on liberal 
arts students’ innovative behavior (β=−1.02, p<0.10). Compared with science students from the Eastern region, those 
from the Central and Western regions are more likely to make innovative achievements (β=3.23, p<0.10; β=3.41, 
p<0.10). As most of the universities surveyed are located in the West, the majority of the students come from the 
Western and Central regions, which offers no clear advantage, while the quality of the Eastern students is generally not 
high. Thus, only greater diligence and hard work are conducive to achieving innovative results.

Analysis of Heterogeneity in Place of Residence
To investigate in depth whether there are differences in the factors that influence the innovative behavior of students from 
different locations, the sample was divided into two groups: Western, and Central and Eastern students. The results of 
a regression analysis of models M4 and M5 showed that innovative climate and personal motivation’s influence on the 
innovative behavior of students from different locations differed quite significantly.

Mentor guidance can promote the innovative achievements of students from the Central and Eastern regions 
significantly (β=6.156, p<0.10), but when the mentor is the leader, s/he performs most of the project work, which 
has a significant negative effect on the innovative achievements of students in the Central and Eastern regions (β= 
−2.83, p<0.10). This indicates that mentor support is conducive to the generation of innovative behaviors, but the 
instructor should play the role of facilitator rather than leader. The mentor’s dominance may limit students’ innovative 
thinking to a certain extent, make them dependent, and thus, be detrimental to achieving innovative results. 
Participation in trainings does not help students in the Central and Eastern regions achieve innovative outcomes (β= 
−2.23, p<0.10), while their classmates’ participation has a positive effect on students in all regions (β=0.78, p<0.05; β= 
4.21, p<0.01).

Interest in scientific activity is not conducive to students’ innovative output in the Western region (β=−0.96, p<0.10), 
while participating in their mentor’s project promotes the innovative behavior of students in all regions (β=1.75, p<0.01; 
β=4.86, p<0.01). Planning to attend graduate school and experience with research or experiments promotes students’ 
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innovative behavior (β=2.92, p<0.05; β=1.26, p<0.10) in the Central and Eastern regions. In addition, self-designed 
projects have significant regional heterogeneity, and have a negative effect on the innovative achievements of students in 
the Western region (β=−1.20, p<0.01), while they have a significant positive effect on students in the East (β=3.33, 
p<0.05). Perhaps because students in the Eastern region are better educated and engage in innovative thinking actively, 
self-learning is more likely to produce innovative results.

The basic attributes of the sample, such as gender, one-child families, and experience serving as a student cadre, have 
a significant effect on the innovative behavior of students in the Western region. Male students and students from one- 
child families are more likely to have innovative achievements (β=0.71, p<0.05; β=0.95, p<0.10), and having student 
cadre experience weakens students’ innovative achievements in the Western region.

Conclusions and Recommendations
Theoretical Significance
Our study findings have theoretical implications for the literature on innovative behavior. Previous research has focused 
on employees,6 and there are few specific studies from the perspective of students. Further, personal motivation and 
innovative climate’s effects on innovative behavior have been studied insufficiently. Students’ innovative behavior is still 
a new research topic, and there is no consensus in the academic community on its structural nature or theoretical basis. 
Our study is one of the few to investigate personal motivation and innovative climate’s effects on students’ innovative 
behavior.

First, based upon the SDT and SST, this paper reveals the relation between personal motivation, innovative climate, 
and innovative behavior. An innovative climate is an important factor that influences students’ innovative behavior 
positively. In showing that an innovative climate stimulates students’ innovative behavior, our empirical results are 
consistent with and enrich Liu et al and Deng et al’s findings.29,40 Our findings showed that mentor support has 
a significant effect on the innovative behavior of students only in the Central and Eastern regions, and an insufficient 
guarantee of resources inhibits students’ innovative behavior significantly and shows obvious disciplinary differences. 
These findings are consistent with those in Richardson and Mishra’s35 study. They found that factors such as mentor and 
resource support were key influential factors in student innovation. A plays an essential role in supporting student 
innovation. Further, it contributes significantly to innovative outcomes and the effect is discipline-heterogeneous. The 
empirical results of this paper support the conclusion of Richardson and Mishra’s35 study to a certain extent. However, 
guaranteed resources have an opposite effect on science and liberal arts students’ innovative behavior, which differs from 
Fidan and Oztürk’s41 finding that that guaranteed resources, such as adequate funding, may encourage innovative 
behavior, although this result is attributable to disciplinary differences. This study confirms that knowledge sharing 
affects students’ innovative behavior significantly and exhibits disciplinary and regional heterogeneity. There are still 
disagreements with respect to the association between knowledge sharing and innovative behavior. Our results indicate 
that knowledge sharing in the form of fellow students’ participation is related positively and significantly to innovative 
behavior. This finding is consistent with that of Pian et al42 and Rafique et al.43 Conversely, knowledge sharing in the 
form of participation in trainings has a negative effect on innovative results, which contradicts the findings of Usmanova 
et al, who found no significant association between knowledge sharing and innovative behavior.44 Potential reasons for 
this is that some students may choose to give up after they understand scientific and technological innovative activities 
further through communication and sharing, which thus inhibits innovative behavior. This finding is another important 
contribution to the literature on innovative behavior, suggesting that knowledge sharing inhibits innovative behavior 
somewhat.

Second, this study explored personal motivation’s significant effect on students’ innovative behavior. Intrinsic 
motivation does not help students achieve innovative results, which differs from previous studies that concluded that 
intrinsic motivation is a predictor of innovative behavior and has a significant positive motivational effect on such 
behavior.45–47 This implies that the transformation of motivation into results requires certain conditions. Intrinsic 
motivation is a necessary, but not sufficient, condition for innovative achievements, as it also requires students’ efforts 
and implementation, while extrinsic motivation plays a positive role, which is inconsistent with Li et al’s conclusion that 
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extrinsic motivation affects creativity negatively by reducing intrinsic motivation.48 The influence of intrinsic and 
extrinsic motivation on students’ innovative behavior has obvious disciplinary heterogeneity and regional heterogeneity. 
Our study responds to several scholars’ call for the importance of allocating greater research attention to the relation 
between personal motivation and innovative behavior.49,50

Third, the study enriches the research on students’ innovative behavior by exploring the way students’ basic attributes 
influence innovative behavior. Students’ personal and family situations have different effects on their innovative 
behavior. Compared with multi-child families, students from one-child families are more likely to achieve innovative 
results, and liberal arts students and students from the Western region also show this characteristic. Having experience of 
student cadres is often not conducive to obtaining innovative results, and this feature is also reflected in liberal arts 
students and students from the Western region.

Practical Significance
The study has practical managerial implications for universities, colleges, and organizations to increase students’ 
innovative awareness and ability by promoting the reform of innovative and entrepreneurship education in colleges 
and universities, and enhancing the high-quality development of innovation and entrepreneurship.

Firstly, universities should provide resources for students, create a good academic atmosphere, and establish 
a knowledge sharing system. Financial support for students’ scientific and technological innovative activities must be 
provided, and laboratories must be arranged reasonably for student’s research needs. It is also important to improve 
students’ basic academic ability by inviting experts to give academic reports regularly, and developing curricula on 
writing papers and technical methods. School administrators should not only stimulate students’ interest in, and 
enthusiasm for, scientific research, but also help them truly understand the way to achieve science and technology 
innovative activities by integrating on- and off-campus resources, establishing an academic exchange platform, and 
providing academic exchanges across universities, disciplines, and grades. At the same time, it is necessary to evaluate 
mentors and the effect of scientific and technological innovative activities timely, and encourage students to attend 
graduate school.

Secondly, the instructor should play a strong guiding role and encourage students to participate in their mentors’ projects, 
provide them with basic academic training, and conduct regular academic exchanges by establishing a mentor group.

Finally, students need to make academic plans. Those who are interested should participate in scientific and 
technological activities as early as possible and coordinate the time between course studies and innovative activities. 
Further, they should communicate actively with their teachers and focus on cultivating team awareness.

Research Limitations and Recommendations for Future Research
This study had three major limitations. First, it was a cross-sectional study, which did not allow us to capture the effects 
of personal motivation and innovative climate on innovative behavior at different points in time. Future research should 
adopt longitudinal methods to complement and extend our findings. The sample size may not be comprehensive, as it 
covers only several colleges and universities, which increases the potential for error in the data and does not allow this 
study’s results to be generalized. Future research needs to expand the scope and number of samples, and conduct research 
in different types of universities.

Second, this study takes undergraduates as the research subjects largely, which ignores postgraduates, one of the main 
scientific research groups in universities. In future work, a comparative study on the influential factors in undergraduates 
and postgraduates’ innovative behaviors can be performed. In addition, mentors’ important role in promoting students’ 
innovative behaviors is overlooked easily, and therefore, their guiding role should be valued.

Third, innovative behavior has multiple dimensions, and this study explores only the influence of personal motivation 
and innovative climate on students’ innovative achievements, which represents innovative behavior without giving 
attention to creative performance and innovative action. This can reflect only one aspect of innovative behavior, which 
did not allow us to capture the features of innovative behavior fully overall. Further, personal motivation and innovative 
climate may have different influences on individual innovative behaviors in different dimensions. Subsequent research 
may consider factors that influence creative performance and innovative action.
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This study introduced personal motivation and innovative climate into the analysis framework of students’ innovative 
behavior, which revealed only the tip of the iceberg of the mechanism of the effect of students’ innovative behavior. 
Subsequent research can introduce mediating and moderating variables to analyze the influencing path of personal 
motivation and innovative climate on students’ innovative behavior to enrich the theory of innovative behavior. For 
example, social capital51 or mental health.52
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